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6) An out of proximity alarm system useful for in-
dicating when the distance between two bodies has in-
creased beyond a predetermined distance is disclosed.
In the preferred embodiment, the system comprises a
radio transmitter attachable to one of the bodies, such
as a personal article such as a briefcase and having
a pulsed R.F. output. A radio receiver carried by a second
body, such as a person, receives the transmitted signal
when the two bodies are within range of each other.
€N\ The receiver incorporates a time delay stage which is
< kept disabled by the received pulsed signal. Should the
distance between the two bodies increase beyond a
predetermined amount the pulsed signal will have in-
sufficient strength to keep the time delay stage disabled,
thus activating an alarm and alerting the carrier of the
{© receiver that he has left the personal article behind.
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OUT OF PROXIMITY ALARM SYSTEM

BACKGROUND OF THE INVENTION

The present invention relates to an out of proximity
alarm system for the purpose of indicating a separation,
greater than a predetermined distance, between a first and a
second body, e.g., a person and an article, an object being to
warn a person that he has forgotten to pick up the article,
e.g., a briefcase, after putting it down.

SUMMARY OF THE INVENTION

According to a first aspect of the invention, in an
alarm system for the purpose hereinbefore specified, a change
in the distance between a first and at leaét one second body,
one of the bodies, for example, being a person and the other
body, for example, being an article, is accompanied by a
change in a variable detectable by at least one detector of
the system such that when a predetermined and preferably
adjustable, distance between the bodies is exceeded and the

variable has changed by a predetermined amount, an audible,
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visible or tactile alarm means or combination of t,h;,?se3 §o§p1ed

to the detector is activated. |

In one embodiment, the alarm system comprises an
interrogator having a first part which is a transmitter of
radiation and a second part which is a detector of radiation.
The transmitter and the detector may both be on or in the
first body, the radiation transmitted by the transmitter being
transmitted back to the first body by a reflector, or |
retransmitted to the first body in the same or a modified form
by a transponder oh or in the second body and detected by the
detector, the time between transmitting and detecfing the
radiatién being the variable and being directly related to the
distance between the bodies. Altefnatively the system may
include a-separate transmitter aﬁd receiver, the transmitter
being located on or in one of the bodies and the receiver on
or in the other body, the variable being the strength of a
signal produced by the radiétion and received by the receiver,
the signal decreasing with increasing distance of separation
between the bodies.

The radiation may take anj desired and convenient
form, and may, for example, be ultrasonic energy or be
electromagnetic energy in the microwave, radio or infrared
wavebands.

In another form of alarm system embodying the
invéntion, the variable may be the capacitance of a body, the
detector system comprising a capacitance detectof, e.g., a

bridge network, for detecting any change in the capacitance as
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a result of any separation between the bodies and adapted to
activate an alarm means when the value of the capacitance
changes beyond avpredetermined threshold value thereof.

According to a further aspect, the invention
provides an out of proximity alarm system comprising a master
unit which is designed to produce a continuous series of timed
ultrasonic pulses, a slave unit designed to pick up and
retransmit such pulses, and a receiver in the master unit
which is designed to calculate the time interval between
transmission of a pulse and subsequent receipt'of the
retransmitted pulse and to trigger an alarm when the time
interval exceeds a preset period.

Thus this system is capable of identifying and
measuring the position of the slave unit relative to the
master unit sﬁch that if the slave unit is moved more than a
preset distance from the mastef unit (for example, in the
range 60 to 90 cm) an alarm or indicator is operated. Such a
system is capable of mass production to provide a very small
slave unit and a master unit no greater in size than a 10 cm
cube.. Such devices will ideally be battery operated using
alkaline cells of miniﬁal size, and are best consﬁructed using
integrated circuits and low current techniques to produce
minimum current drain.

According to a preferred embodiment of the
invention, the alarm system comprises a radio frequency
transmitter and receiver. Preferably, the transmitter is

attached to the personal article to be protected, such as a
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briefcase, énd the receiver is carried by the usgj?r7ézgigige
protected article is separated from the receiver by more than
a preset, preferabiy adjustable distance, an alarm is
activated, reminding the user that he has left the personal

5 article behind. |
Generally the alarm means, e.g., an electronic
osciliator opefating at an audible frequency, a visible light
emitting means such as, for example, a light emitting diode,
or a tactile alarm means, or a combination of these, will be
10 carried by, or secured or attached to the person or his
clothing or headgear or other article carried by him, or
possibly at least partially incorporated in such clothing or
headgear or other article. Additiohally, or alternatively,
however, such alarm means may be secured or attached to, or at
15 least partially incorporated in, the article to be protected.
Tﬁe invention also extends to an article of the kind
normally carried by a person, e.g., a briefcase, other kind of
case or wallet, which has one of the components of the alarm
system according to the invention secured or attached thereto
20 or .at least partially incorporated therein. |

BRIEF DESCRIPTION OF THE DRAWINGS

The invention may be performed §n various ways and
various embodiments thereof are illustrated by way of example
in the accompanying drawings, in which:
~ 25 Fig. 1 is a block diagram of the circuit of a first
embodiment of an out-of-proximity ultrasonic detector and

alarm system according to the invention;
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Fig. 2 is a block diagram of a second embodiment of
an ultrasonic detector and alarm system according to the
invention;

Fig. 3 is a simplified circuit diagram of still a
further embodiment of an ultrasonic detector and alarm system
according to the invention;

Fig. 4 is a block diagram of a preferred embodiment
of the invention illustrating a modified form of the circuit
of Fig. 3 and utilizing a radio frequency transmitter and
receiver;

Fig. 5 is a circuit diagram of the transmitter
portion of Fig. 4;

Fig. 6 is a circuit diagram of the receiver portion
of Fig. U4;

Fig. 7 illustrates an élternative embodiment of the
transmitter output of Fig. 5; and

Fig. 8 illustrates an alternative embodiment of the
front end stage of the receiver of Fig. 6.

DETAILED DESCRIPTION

Referring now to the drawings, Fig. 1 illustrates a
first eﬁbodiment of an out of proximity alarm system having
ultrasonic energy radiating and receiviﬁg means. Although
ultrasonic energy radiating means are shown, other energy
radiating techniques could be employed, such as radio
frequency techniques. The system comprises an interrogator
module 10 and transponder module 100. The interrogator module

comprises a sawtooth waveform generator 12 which frequency
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modulates an ultrasonic frequency carrier in F.M. moduiator
14. A carrier fregquency in the ultrasonic range is used,-
preferably a freguency in the 30 to 50 KHz range. A center
frequency of 40 KHz is shown in the embodiment of Fig. 1. The
frequency modulated signal is then coupled to an ultrasonic
transducer 16 such as a lead zirconate titanate piezo ceramic
element. The u;trasonic signal having a center frequency of
40 KHz is then transmitted into the environment and is
received by receiving transducer 102, which is a part of the
transponder 100 and which converts the 40 KHz ultrasonic
signal into an electrical signal. The received signal is
amplified in amplifier 104. The output of amplifier 104 is fed
into mixer 106, wherein the received signal is mixed with a 10
KHz signal from fixed frequency oscillator 109. The mixer 106
produces sum and difference signals having center frequencies
at 30 and 50 KHz. High pass filter 109 allows only the 50 KHz
signal to pass through to transducer driver 110, which is
coupled to ultrasonic transducer 112. Thus, a signal having a
50 KHz center frequency is retransmitted back to the
interrogator module 10. A conversion of the received signal
frequency by transponder 100 is required in order that the
interrogator can distinguish between the signal transmiﬁted by
the interrogator and the signal transmitted by the
transponder.

Transducer 18 receives the signal transmitted from
transducer 112. This signal is coupled to amplifier 20 and

then mixed in mixer 22. The sum and difference output signal



0073681

frequencies from mixer 22 are proportional to the phase shift
between the transmitted and received signals, the phase shift
being proportional to the distance between the twb bodies.
bandpass filter 24 having a 10 KHz bandwidth selects the

5 difference signal,vwhich is then coupled to a frequency
discriminator 26, which demodulates the F.M. signal, resulting
in a time varying signal whose amplitude is inversely
proportional to distance. Beeper alarm 28 is activated when
the amplitude of the demodulated signal falls below a preset

101imit. Should the distance between interrogator 10 and
transponder 100 increase beyond prescribed limits, the
decreased amplitude of the demodulated signal will activate
alarm 28.

Fig. 2 illustrates an alternative embodimenf of an

150out of proximity alarm system according to the invention.

In the apparatus of Fig. 2, unit A incorporates an
ultrasonic oscillator 200 operating at a frequency in the
range 30 KHz to 50 KHz whose oufput is gated by gate 202 to
produce a burst output to the transmitter ultrasonic

20 transducer 204 for a period of 1 ms in every 100 ms. This
ultrasonic signal is received and retransmitted by unit B to
be received and amplified by an ultrasonic receiving
transducer 206 and band-pass amplifier 208 in unit A.

The output from amplifier 208 is squared in a pulse

25 shaper 210 and applied to a timer 212. The timer 212 is gated
open by the timing pulse generator 214 and gated off by the

received signal from pulse shaper 210. During this time
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7interval, the signal from the ultrasonic oscillator coupled
via line 216 charges a timing capacitor. If the timer 212 is
not stopped before the capacitor has reached a predetermined
‘voltage, voltage dependent switch 218 triggers, thus operating

5 the alarm or indicator 220.

Unit B is essentially an ultrasconic receiving
transducer 250 and tnénsmittingrtransducer 252 operating a£
the selected frequency and may additionally comprise an
amplifier stage 254. It may be possible for unit B to be a

10 specially designed ceramic resonator which, being a passive
device, would not require a battery supply.

The speed of sound waves in éir at 15°C is
approximately 332 m/s. The nominal distance between the units
A and B is 0.60 m. Hence the transmitter to receiver path

15 length via unit B is 1.2 m. The time taken for an ultrasonic
signal to travel the path length is 3.6 msec. The timing
resolution is expected to be better than + 10%, i.e., + 0.36
msec. Hence there is an expected position resolution for B of
better than + 0.06 m.

20 Fig. 3 illustrates a further embodiment of the alarm
device. The device comprises transmitter 300 mounted to one
body, such as a briefcase, and receiver 400 carried by the
other body, such as a person. The transmitter is constructed,
for example, from CMOS integrated circuit NOR logic gates to

25 consume low power. Furthermore, the transmitter is of the
burst amplifier type, so that only small bursts of energy are

transmitted and consequently average current draw is low. The
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transmitter 300 comprises a first square wave oscillator or
multivibrator 310 constructed in conventional fashion which
gates a second higher frequency oscillator or multivibrator
320. Oscillator 320 oscillates in the 30 to 50 KHz ultrasonic
range and preferably at 40 KHz. The output of oscillator 320
is coupled in push-pull fashion to transducer 330. Thus,
small bursts of ultrasonic energy are transmitted into the
environment to be received by receiver 400.

Receiver 400 comprises receiving transducer 410

“followed by passband amplifier 420 shown in Fig. 4 as a type

SN76660 high gain IF amplifier having a 40 KHz center
frequency. The output of IF amplifier 420 is coupled to a
tone decoder Y430 which functions as a'detector stage sensitive
to the transmitted 40 KHz tone. The output of the tone
decoder is then coupled to low pass filter 440 which acts as a
time delay stage. When a tone signal is present, the output
of tone decoder 430 goes.to ground, biasing the transistor 450
off and holding the alarm 460 deactivated. The time constant
of the low pass filter insures that the base of transistor 450
stays near ground so long as tone bursts are received i.e. the
capacitor stays discharged. When the diétance between the
transmitter and the receiver increases beyond a predetermined
amount, and the received burst signal strength falls off, the
output of the tone decoder goes high, the capacitor charges
up, transistor Y450 is biased on after a small time delay and
the alarm is activated. The alarm shown here comprises a low

frequency oscillator 460 coupled to a transducer 462 such as a
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The tone decoder 430 allows the receiver to

loudspeaker or piezoelectric crystal.

discriminate between varying transmitter frequencies, thus
proViding about 200 or so different channels. A steep

5 bandpass characteristic for the receiver is thus required. An
alternative solution might utilize a numerical decode
technicque, thus allowing all the transmitters and receivers
to be the same with the exception of the code links set prior
to sale. For example, the transmitter could send a coded

10 signal at a low duty cycle, e.g. Smsec. long every 1 sec.
This would allow, for example, 4096 (2'2) different code
combinations. The precise number of code combinations
necessary to avoid significant probability of overlap would
depehd on the estimates of the number of units sold.

15Additionally, to reduce spﬁrious alarm triggers, a delay
sﬁould be incorporated such that the receiver would need to
fail to identify its code for the delay time (say 15 secs)
before the alarm is triggered.

Additional delays activated by a push button could

20 also be provided which would allow the alarm to be suppressed

| if the two bodies should be intentionally temporarily
separated. For example, the delay mentioned above could
increment in two minﬁte steps instead of the much shorter
times i.e., épproximately 15 secs., contemplated in normal

25 use.

FIG. 4 illustrates the block diagram of the

preferred embodiment, a modified form of the out of proximity
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alarm system of Fig. 3. The system comprises radio
transmitter 500 preferably attached to the article to be
protected and radio receiver 600 carried by the user. As
shown in FIG. Y4, transmitter 500 comprises a pulse generator
510 which produces 20 msec. pulses at a 100 msec. repetition
rate. In the embodiment shown in Fig. 4, .pulse generator 510
gates a radio frequency crystal oscillator 520 on and off.
Oscillator 520 may operate in any convenient R.F. band as
allowed by the Federal Communications Commission in the United
States or other governing authority elsewhere. The pulse
burst output of R.F. oscillator 520 is then fed to an antenna
and transmitted into the environment for reception by receiver
600. In order to allow many of the alarm systems to be used
in close proximity to each other, an alternative form of the
invention includes digital encoder 530. The digital encoder,
may, for instance, comprise a 16 bit shift register or counter
presgt with a code prior to sale and having a serial output
which pulse modulates R.F. oscillator 520, thus allowing up to
65,536 different code combinations. Transmitter 500 is
powered by two miniature watch batteries having an
appfoximately 3V output for maximum compactness, as shown by
block 540.

In one embodiment, receiver 600 carried by the user
comprises a radio receiver having a single conversion
superheterodyne front end 625 comprising local oscillator 620
and mixer 610. The pulse modulated signal from transmitter

500 is received by the receiver antenna and coupled in
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local oscillator frequency from local osecillator 620. The
intermediate frequency signal produced is fed to I.F,.
amplifier 630. The output of I.F. amplifier 630 is coupled to

5 envelope deteétor 640, The detected signal is then fed into a
low frequency amplifier 650 incorporating a range or
sensitivit& control to set the maximum reception distance.

The output of amplifier 650 is coupled fo a time delay circuit
660, the purpose for which will be described hereinafter. The

10 output of time delay 660 is then coupled to a 1 Hz
multivibrator 67b which gates an audio frequency oscillator
680 on and off to produce a pulsating audio frequency signal
via transducer 690. The purpose of time delay 660 is to
prevent activation of the alarm for a small period of timé if

15 the signal strength from transmitter 500 should temporarily
fade, i.e., when the user moves within a room, although within
range of the protected article. Again, receiver 600 may
incorporate a digital decoder 700 which generates an output
pulse each time a proper transmitted code is received. These

20 pulses maintain the time delay in an off state, thus
preventing activation of the alarm. Receiver 600 is powered
by, for example, two small batferies 710, having an output
voltage of 3 volts. Two size AA batteries may be used. By
using circuit technology having low power consumption such as

25 CMOS where possible, battery life should exceed one month of
continuous use.

A circuit diagram for the alarm device illustrated
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in FIG. 4 is shown in FIGS. 5 and 6. The portions of the
circuit corresponding to the blocks of FIG. Y4 are indicated by
phantom lines.

Pulse generator 510 comprises, in FIG. 5, an astable
multivibrator 515 producing 80 msec. pulses at a 100 m sec.
repetition rate. The multivibrator may be constructed in
conventional form using a single quad NOR CMOS integrated
circuit such as a type CD4001B for low current draw. Two of
the NOR gates 511 and 512 on the single integrated circuit
serve as the multivibrator. The remaining two NOR gates 513
and 514 are connected in parallel with one input tied low and
serve as an inverting buffer stage coupled to oscillator 520,
thus allowing sufficient current sourcing to oscillator 520.
The output of gates 513 and 514 turn crystal oscillator 520 on
and off, thus producing a burst of R.F. energy which is
coupled to antenna 530 by transformer 525 and inductor 526.
The output signal to anténna 530 is the inverted form of the
signal from multivibrator 515 due to inverting gates 513 and

514, i.e., a 20 msec. pulse every 100 msecs. Antenna:530

20 might comprise either a small whip or loop antenna.

25

Oscillator 520 is of conventional design, having a c¢rystal 522
oscillating at 49.890 MHz coupled to the base of transistor
524 and a tuned collector circuit comprising transformer 525
and capacitor 527.

The receiver is illustrated in FIG. 6. The receiver
comprises super-heterodyne front end 625 including tuned

circuit 626 tuned to the transmitter frequency of 49.890 MH=z
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and a frequency converter comprising fixed frequency crystal
local oscillator/mixer 620 operating at a frequency of 49.435
MHz. Tuned circuit 626 includes a readily available antenna
coil suitable for frequencies arohnd 49 MHz. The mixer output
difference frequency of 455 KHz is the I.F. frequency. The
output of the mixer/local oscillator is coupled to 4 stage
I.F. amplifier 630 constructed in'conventional fashion. I.F.
transformers 631 may, for example, be readily available A.M.
broadcast band components. The amplified signal is then fed
into ecircuit 640 which functions as a simple envelope detector
and voltage doubler. The detector output is then A.C. coupled
to low frequency high gain inverting limiting amplifier 650.
The amplifier is realized in a convenient form by using one
linearly biased gate 652 of a CMOS buffered Quad NOR gate, the
remaining three gates of which are also used in the following
stages of the circuit. Amplifier 650 incorporates a
sensitivity control 651 for varying the gain of the amplifier
and consequently the receiver range. The gain of amplifier

650 is adjustable between approximately 10 and 5000 due to

20 pesistors 651, 653 and 654. One input of NOR gate 652 is tied

to ground while the other input receives the demodulated
pulsed signal. When the demodulated signal is of sufficient
amplitude to saturate amplifier 650, corresponding to the

receiver being within range of the transmitter, the output of

25 NOR gate 652 will be a pulsating signal having a phase

opposite the signal at the input. Due to the 4th I.F.

transformer take-off point (point C), the input to amplifier
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650 is a pulsating signal having an on period of 80 msec and a
total period of 100 msec.

The output of amplifier 650 is then coupled to time
delay circuit 660 via diode 661. When a demodulated pulsed
signal is present at the input of amplifier 650, an inverted
pulsed signal will be presented at the output of amplifier
650. Due to-the low duty cyclé of the pulsed signal at the
output of amplifier 650 (20 msec on, 80 msec off), capacitor
662 will be kept relatively discharged through diode 661. The
capacitor is coupled to the input of NOR gate 664 of the time
delay stage, whose other input is tied to ground. When
capacitor 662 is discharged, the output of NOR gate 664 will
be high. The high level of the signal keeps 1 Hz gated
multivibrator 670 in an off condition, which in turn disables
2 KHz audio oscillator 680, thus keeping the alarm
deactivated.

When the receiver falls out of range of the
transmitter or the range control setting 651 is reduced, the
output of amplifier 650 is linearly biased to its quiescent
output vdltage of approximately 1/2 the supply voltage.
Capacitor 662 then charges up slowly through resistor 663
towards the supply voltage and is kept from discharging by the
reverse bias on diode 661. The output of time delay stage 664
goes low once the capacitor 662 has charged up to the
threshold voltage of the gate. The low condition at the
output of time delay stage 660 then gates multivibrator 670

on, which in turn gates audio oscillator 680 on and off,
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resulting in a pulsing audio tcone from piezoelestrie
transiuser 590. The carrier of the receiver is then warned
that herhas moved too far away from the personal article.
Additionally, the alarm device according to the invention also
has cbvious use as a theft alarm.

FIG. 7 illustrates an alternative form of the
transmitter output section which can replace the crystal
oscillator 520 of FIG. 5 by coupling to point A of FIG. 5.
FIG. 7 shows a tunable oscillator having a ferrite rod antenna
coil and variable capacitor in the collector ceirecuit which can
be tuned to the 455 KHz intermediate frequency of thé
receiver, thus allowing elimination of the superheterodyne
front end 625 of the receiver. 1In blace of front end 625 the
simple antenna coil LC circuit of FIG. 8 tuned to the 455 KHz
I.F. is used and coupled directly to I.F.amplifier 630 at
point B in Fig. 6.

In the foregoing specification, the invention has
been described with reference to specific exemplary
embodiments thereof. It will, however, be evident that

various modifications and changes may be made thereunto

‘without departing from the broader spirit and scope of the

invention as set forth in the appended claims. The
specification and drawings are, accordingly, to be regarded in

an illustrative rather than in a restrictive sense.
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CLATIMS

1. An out of proximity alarm system comprising:
a transmitter attachable to a first body,
including means for generating a radiated signal; and

a receiver attachable to a second body,

comprising: ' 2.

10

- 15

20

means for receiving said radiated Sigﬁal;
means for demodulating said radiated signal and
producing a demodulated signal;
alarm means; and
means responsive tb said demoduiﬁted Signal for
activating said alarm means when the level of said demodulated
signal falls below a threshold level;
| whereby when the distance between said first and
second bodies increases beyond a predetermined amount, said
alarm means 1is activated;. | |
2. The out of proximity alarm system recited in
claim 1 wherein said means for generating a radiated signal
includes.ultrasonic frequenéy oscillator means,Ameahs for

pulse modulating said ultrasonic frequency oscillator means

»and ultrasonic transducer transmitting means coupled to said

25

ultrasonic frequency oScillatbr means add said means for

receiving includes ultrasonic transducer receivihg means.
3. The out of proximity alarm system recited in

claim 2 wherein said means gesponsive to said demodulated

signal comprises time delay means.
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4, The out of proximity alarm syStem

recited in

claim 3 wherein said means for receiving further comprises

passband amplifier means coupled to said ulfrasonic transducer

receiving means.

5. The out.of proximity alarm system

recited in

=
>4

claim 4 wherein said means for demodulating comprises tone

decoder means.
6. The out of proximity alarm system
claim 5 wherein said time~delay means comprises

capacitor charge storage means.

~ 7. The out of proximity alarm system

claim 6 wherein said first body is a person and

- body is a personal article.

8. The out of proximity alarm system

recited in

resistor-

recited in

said second

recited in

claim 6 wherein said second body is a person and said first

"body is a personal article.
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9 . An out of proximity alarrw system comprising:
a transmitter attachable to a first body,
including means for generating a radio frequency signal; and
5 a receiver attachable to a second body,

comprising:

L4
wa

means for rece%ving said radio freguency
signal;

means for demodulating said radio frequency

10 signal and producing a demodulated signal; and

alarm means responsive to said demodulated
signal;

one of said bodies being a person and the other
of said .bodies being a personal article;

15 whereby when the distance between said first and
second bodies increases beyond a predetermined amount, said
alarm means 1is activated.

10. The out of proximity alarm system recited in
claim 9 wherein said means for generating a radio frequency

20 signal includes radio frequency oscillator means and means for
pulse modulating said radio frequency oscillator means.

11. The out of proximity alarm systeh recited in
claim]iTwherein said receiver further comprises means for

amplifying said demodulated signal.
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- 12. The out of proximity alarm system recited in
claim wherein said means for amplifying includés gain
adjusting means for varying the reoepﬁion range of said
receiver. .

.13.. The out of proximity alarm system recited in
claim12 wherein said receiver further compriseé time-delay

means responsive to said demodulated signal for activating

- said alarm means when the level of said demodulated signal

10

15

- 20

- 25

falls below a threshold level.
14. The out of proximity alarm éystem recited in-
cléim]jgﬁherein said means for receiving comprises:
- means for converiing said radio ffequency signal .
to an intermediate frequency signal; and
intermediate'frequéncy amplifier means éoupled
to said means for converting.
15. The out of proximity alarm systém récited in
claim,l;Bi:hexfein: | | | |
said'means for receiving inéludes.é radio
fregquency amplifier; | ‘
ééid radio frequency oscillator meansrinciudeé
oscillator means tuned to the center frequéncy of said radio
frequency amplifier; and
- said means for receiving further iﬁcludes
inductor capacitorrtuﬁed circuit means coupled to the input of
said rédio frequency amplifier and tuned to the center

frequeney of said radio frequency amplifier.
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16. The out of proximity alarm system recited in
claiml4'or15 wherein said means for demodulating comprises
envelope detection means.

17. The out of proximity alarm system recited in
claimlﬁ;wherein said alarm means comprises:

sub-audio frequency oscillator means; end

audio frequency oscillator means couﬁied to said
Sub~audio frequency oscillator means for producing a bulsating
audio alarm signal. '

'18; The out of proximity alarm system recited in
claim'l7 wherein said transmitter further includes means for
digitally ehcoding said radio frequency signal and said
receiver further includes means for digitally decoding said
radio frequeney'signal.

19. The out of proximity alarm system recited in
claim I3 wherein said time delay means comprises resistorf
capacitor_charge storage means.

20, An out of proximity alarm system for determining
when a first body has separated from a second body by a
predetermined distance comprising:

transmittihg means mounted on one of said bodies
comprising radio freguency oscillation means and means for
pulse modulating said radio frequency oscillation means;

receiving means mounted on the other of said
bodies comprising radio frequency reception means tuned to the
frequency of said radio frequency oscillation means, radiq

frequency amplifier means, demodulation means coupled to said
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“radio frequency amplifier means, low frequency amplifier means

- coupled to said demodulation means, alarm means and time delay

means responsive to the demodulated signal from said

demodulation means for activating said alarm means when said

[

demodulated signal falls below a threshold level;
‘ wherein one of said bodies is a person and the
other of said bodies is a personal articlé-

2. The system recited in claim 22 wherein said

radio frequency amplifier means conprises intermediate

frequency amplifier means and said radio frequency reception

means further comprises frequency conversion means.



0073681

1/7

00! H3ANOdSNVHL 3AILDV

Ol HOLV90HH3LNI
HOLVNIWINOS3A

AJN3INO3Y3
82 92 \
& Ji ] 24
ya Q&Q\ WYYy | 2 BT /
Y3d4338 SSVJANVE
HIDONASNVHL JINOSYHLIN
H3IAING N__\
¥3ONASNVAL
) Y, N
ol - . »
T 4 )
YEXRIE
Y 43IONASNVHL ¥3AI3D3Y 02
S5, LSS¥d HolH 8l 431NNV
| 8017 vl
mowq._.__%mom - e — - A.V . ZHM Ob \
XONINOIS / \ / — f\\ mm/\umo "W
POl 201 | y39naSNYHL JINOSYHIIN !
4314NdWY 9l 1
43IDNASNVHL ONIAII3Y 2l )

{
HOLVH3INIO WHO43AVM HLOOLIMVS



0073681

/7

N\m\\%& v M.z:
8 LINN T a0z oz doiS zz ¢ P
R e o0z 89 oz LS 212 o1z o“mm |
262 | |
HOLIMS
| —t O e e e I S O
| h !
| T me ey |
| R I A HOLVIIQNI
_ —pusEnany ) HANE . \w_m “
~b G2 | _
_ HOLVY3INAD_
| H 0s2 " “ 387Nd ONIAIL ™ “
|
“ -t oy N |
I B p0Z \
L zeel g %% T __J

31VO H3LLINSNVHL



0073681

8/7

a
(@]
@©
(@]
N
(0]
3)
lo
s
o
O
®]
@©

MOLb | NOLb
| MA— | I A
. W | o I
¢ 0&% xov\w\ “ “ M2
3 1 | _
OgE Aw AH | _ AN\
~o |
- |
I
_ AWL / S R S
“l 00€ HILLINSNVYL
_
0 4300230 ,
05+ 0999.NS o
29 %3m0l H W uw,_o» 0Zh _
.lnllL
du 31v9 MGL MGl
\
wo>|+\ \« 5Ol Al 3 oy w3anawy ¥32N0S
09%~” 4O1VIUISO % 9N+

AON3NO3dd MO oA+ 00b d43AI303d



0073681

477

S$3ly3Llive vv

o

HOLYTUISO 009
AON3NO3YA )
\ /049
sgonasnwyLle | /L NIVO 3ONVY [~—g5g—
olanv { | ( _
( é 4 099 ,0S9 | _
069 o YOLVHSIALLINW Q3.1V9 ZH L HOLY TS0
89 T B DX =To S RN 01 |
| JNIL “ . | | 629
|
N\ IIIIIIIII =] | " 019 _
w. GN ¥300923d [ R 1
\ aviiolg HOLD3L3q fe— / -— HIAXIN e m
7 L ————_
oo_.\. ov9 089~ yIirdwY 31
| 0ES~—
v
| — R ¥3Q0ON3 NN3LNV
_ 006 ! WLI9Ia
| ! ]
_ ONm/ _
oIS
| - mo?mwuuo L/
nd 4
| UNNILNV T
| ) -
L _ TVLSAYD HOLVTUISO 3
(2) S3NNILLVE HOLWM—"  SObS



0073681

\ONm

n

“A“ pas
ZHN 068'6

POGENS
prig e
“ %ahvl_l

hmm

PP |



0073681

6/17

b

c29—",
100 VNNILNV
ZHMGSH
929
jdogogc-0v =
e o

} 1
s | I
i 4l Wt "
- {ivo' Souw oLY OLY d = 30t _
| }@00! $nj00"!
owo ” PO6ENZ HO6ENZ PO6ENZ HO6ENZ _rx
:ﬁ -
e el EaE ZHMGSH ZH0GS D ZHY SSY ZHYGGP g
T~ vpeNIXZ | MOGl| xo.\.v MO0 | “"Moze |
i .H “ _ r i all ] k 4 1 !
i | | } 1 1 i ' | |

] | 9 1 1 1 4
v (T eyl #III:U A.L T m— = |
M2z | Tzeoo! | Le—Ffre v T.,. P T“. el
o 100 /3 4,4 | 100 Wo\.v 100 o | 100 oy !
L___ {2 _3MOQ" [ 3oAl 4MOO° [/ 3oA1 MOO' /oA J

T5E) €9 €9 IS9




3114y3d Wlpg
X W X Wwey

0073681

v/

g

E

UM OE #
-—SNiNlL

S
3100’

5

PO6ENS
e

3doog-0v

S

JHIMOoEH
SNYNLOL

INLHOOLL
N T




	bibliography
	description
	claims
	drawings

